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Background/Purpose: The aim of this study was to examine the relationship between nurses’ clinical
judgment on cognitive function by fall risk assessment and mini-mental state examination (MMSE)
scores in elderly inpatients.
Methods: We studied 61 consecutive hospitalized patients who received both comprehensive geriatric
assessment (CGA) and fall risk assessment at the Department of Geriatric Medicine in Kyoto University
Hospital from January 2006 to June 2010. During the fall risk assessment at admission, primary nurses
evaluated the cognitive function by four items (with or without disorientation, impaired judgment, lack
of comprehension, and memory loss), while a trained clinical assistant performed CGA including MMSE.
Patients were divided into three groups according to the MMSE scores. The association between the four
items of judgment by nurses and MMSE scores was then studied.
Results: The mean age was 80.1 years and 55.7% of the patients were female. The percentage of patients
judged to have impaired judgment, lack of comprehension, and memory loss was higher in patients with
lower MMSE scores (impaired judgment, p for trend ¼ 0.001; lack of comprehension, p for trend ¼ 0.043;
memory loss, p for trend ¼ 0.001). The percentage of patients judged to have at least one of the four
abnormalities was also signiﬁcantly higher in patients with lower MMSE scores (p for trend <0.001).
However, no signiﬁcant relationship was found between disorientation and the MMSE scores. Further,
nurses could not detect impaired cognition by the four items in one-third of the patients with mild
impairment determined by MMSE.
Conclusion: These data indicate that a comprehensive evaluation using all the four items on cognitive
impairment is more effective in detecting cognitive impairment in elderly than using individual items,
although one-third of cognitively impaired elderly patients may miss detection despite the use of the
four items. Better approaches should be developed to identify cognitively impaired elderly patients by
nurses.
Copyright  2012, Asia Paciﬁc League of Clinical Gerontology & Geriatrics. Published by Elsevier Taiwan
Open access under CC BY-NC-ND license.LLC.1. Introduction
Falls are one of the most common complications of elderly in
hospitals, with rates per 1000 patient-days estimated between 1.5
and 7.0,1e3 and approximately 30% of those lead to physical injury,
with 2.4e6.8% being serious.4,5 Falls are associated with cognitive
dysfunction, and approximately 60% of the elderly with cognitive
impairment fall annually; this incidence is approximately twicelth Sciences, Kyoto University
Shogoin, Sakyo-ku, Kyoto
).
linical Gerontology & Geriatrics. Phigher than those without cognitive impairment.6e10 The increase
of elderly population and demented patients in hospital can
therefore lead to an increase in falls and fracture events. Accord-
ingly, it is important for nurses to assess cognition in elderly
patients to prevent such complications.
Many fall risk screening tools are used as part of fall prevention
programs in hospitals. Available screening and fall risk assessment
tools used in different settings have been subjected to systematic
reviews that reveal considerable differences in practicability and
validity, thus raising the question of their usefulness.11,12 To identify
high-risk patients for falls in institutionalized settings, our hospital
developed a fall risk assessment tool. For the assessment, nurses
collected information on age, history of falls, visual and hearingublished by Elsevier Taiwan LLC. Open access under CC BY-NC-ND license.
Table 1
Characteristics and main measurements of the inpatients
All n ¼ 61
Age; years 80.1  6.0
Gender, female (%) 34 (55.7)
Length of stay in the hospital, days 19 [5, 56]
Place after discharge from the hospital
Home 56 (91.8)
Other hospitals 3 (4.9)
Other departments 2 (3.3)
Cognitive function of judgment by nurses
Disorientation 8 (13.1)
Impaired judgment 16 (26.2)
Lack of comprehension 13 (21.3)
Memory loss 22 (36.1)
At least one of the 4 abnormalities 26 (42.6)
Mini-Mental State Examination scores 26 [13, 30]
Number(%).
Mean  standard deviation or median [minmum, maximum].
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risk factors of falls identiﬁed by previous studies. Most items were
evaluated by nurses’ subjective judgment. The advantage of this
tool is that nurses can ﬁnish the assessment in a relatively short
period of time at an early phase of hospitalization and repeat the
assessment during hospitalization. However, it was not clear how
accurate nurses can assess the cognitive function of elderly patients
with this tool. To this end, we tried to investigate whether or not
nurses can accurately judge cognitive impairment in elderly
patients using this tool by comparing the data independently
obtained by mini-mental state examination (MMSE)13 performed
by a trained clinical assistant.
The aim of this study was, therefore, to examine the relationship
between the clinical judgment of nurses on cognitive function
during fall risk assessment and independently MMSE scores in
elderly inpatients.
2. Methods
2.1. Designs
The design of this study was a cross-sectional study.
2.2. Participants and data collection
In this study we collected data from medical records for 63
inpatients who received comprehensive geriatric assessment
(CGA) during hospitalization at the Department of Geriatric
Medicine of Kyoto University Hospital from January 2006 to June
2010. The data was collected from CGA of inpatients judged as frail
by attending physicians. All inpatients received fall risk assess-
ment as usual care.
Of 63 inpatients, one patient was excluded because CGA was
performed after more than one month of clinical judgment and the
other was due to missing information. The remaining 61 inpatients
were analyzed for this study.
The approval for this study was obtained from Kyoto University
Graduate School and Faculty of Medicine Ethics Committee (No.
E1042, 2010). Patients were informed about our study at Kyoto
University Hospital and the Department of Geriatric Medicine,
Kyoto University website.
2.3. Measurements
Cognitive function was evaluated by four items in the fall risk
assessment tool on admission, at least within 24 hours after
admission by primary nurses, in which nurses clinically judged
cognitive function of each patient. The nurses judged the presence
or absence of disorientation, impaired judgment, lack of compre-
hension, and memory loss. The fall risk assessment tool including
these items was applied to prevent falls for almost all patients in
our hospital.
CGAwas conducted less than 30 days of the initial hospital stay.
The mean  standard deviation of the period from admission to
evaluation was 8.0  6.0 days. The information was collected on
socio-demographic data, living environment, health status and
hospitalization data. We collected data to assess functional and
cognitive status, and depressed mood by MMSE and geriatric
depression scale (GDS), and so forth. MMSE was performed by
a trained clinical assistant and the patients were divided into three
groups according to MMSE scores. Patients with MMSE scores from
0 to 17 points were classiﬁed as moderate to severe impairment,
those from 18 to 23 points as mild impairment, and those from 24
to 30 points as slight or no impairment.142.4. Statistical analysis
We described mean  standard deviation or median, minimum
and maximum for the continuous variable and numbers and
percentages for the discrete variable. Liner regression models were
constructed to examine the association of nurse’s judgments on
cognitive function with the MMSE scores. Additionally, at least one
of the four abnormalities of judgment by nurses was compared in
the two groups according to theMMSE scores using Chi-square test.
The cutoff of these groups was 24.
The Statistical Package for Social Sciences, version 18.0 J (SPSS
Japan Inc., Tokyo, Japan) was used for statistical analysis. All
probability values were two-tailed with a signiﬁcant level of
p < 0.05.
3. Results
Table 1 shows the characteristics and main measurements of
the patients. The mean age was 80.1 years and 55.7% of them
were female. The median of their hospitalization length was 19
days. Of the 61 patients, 56 were discharged to home (91.8%). In
terms of their cognitive function, 36% of the patients were judged
to have memory loss, which was the highest among the four
items. Twenty-six percent of the patients were judged to have
impaired judgment, 21% lack of comprehension, and 13% disori-
entation. Furthermore, 43% of the patients were judged to have at
least one of the four abnormalities. The median of MMSE scores
was 26.
Table 2 shows the percentage of cognitive impairment judged by
nurses in each group of patients classiﬁed according to their MMSE
scores. Twenty-ﬁve percent of patients with moderate to severe
impairment, 21% with mild impairment, and 9.3% with slight or no
impairment were judged to be disoriented, respectively. Although
no statistically signiﬁcant association was found between disori-
entation and MMSE scores (p for trend ¼ 0.053), the percentage of
patients judged to have disorientation in the moderate to severe
impairment group tended to be higher than those with slight or no
impairment. In terms of impaired judgment, 75% of the patients
with moderate to severe impairment, 36% with mild impairment,
and 19% with slight or no impairment were judged to have
impaired judgment, respectively. As a result, the percentage of
patients judged to have impaired judgment was signiﬁcantly
higher in patients with lower MMSE scores (p for trend ¼ 0.001). In
lack of comprehension, 50% of the patients with moderate to
severe impairment, 21% with mild impairment, and 19% with slight
or no impairment were judged to have lack of comprehension,
Table 2
Relationship between nurses’ clinical judgment and Mini-Mental State Examination
scores
Moderate to severe
impairment n ¼ 4
Mild
impairment
n ¼ 14
Slight or no
impairment
n ¼ 43
p for
trend
Cognitive function of
judgment by nurses
Disorientation 1 (25.0) 3 (21.4) 4 (9.3) 0.053
Impaired judgment 3 (75.0) 5 (35.7) 8 (18.6) 0.001
Lack of
comprehension
2 (50.0) 3 (21.4) 8 (18.6) 0.043
Memory loss 3 (75.0) 7 (50.0) 12 (27.9) 0.001
At least one of the
4 abnormalities
4 (100) 9 (64.3) 13 (30.2) <0.001
Number (%).
All patients were divided into 3 groups according to MMSE scores.
0-17points: moderate to sever impairment
18-23points: mild impairment
24-30points: slight or no impairment
A liner trend test was used with the discrete value in each groups according to the
MMSE scores in liner regression models.
Fig. 1. The percentage of patients to be judged to have at least one abnormality by
nurses in patients with mild to severe cognitive or slight to no impairment by MMSE.
The difference was determined using Chi-square test.
Fig. 2. The number of items judged to have abnormality in four items on cognitive
function by nurses in each group of patients classiﬁed according to their MMSE scores.
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comprehension was signiﬁcantly higher in patients with lower
MMSE scores (p for trend ¼ 0.043). In memory loss, 75% of patients
with moderate to severe impairment, 50% with mild impairment,
and 28% with slight or no impairment were judged to have
memory loss, respectively. The percentage of patients judged to
have memory loss was signiﬁcantly higher in patients with lower
MMSE scores (p for trend ¼ 0.001). Finally, all patients with
moderate to severe impairment, 64% with mild impairment, and
30% with slight or no impairment were judged to have at least one
of the four abnormalities, respectively. The percentage of patients
judged to have at least one of the four abnormalities was signiﬁ-
cantly higher in patients with lower MMSE scores (p for trend
<0.001).
In the 14 patients with mild impairment, nine were judged to
have at least one of the four abnormalities and ﬁve were not.
Although those ﬁve patients were not judged to have impaired
cognition using the four items by nurses at admission, four were
judged to have at least one of the four abnormalities at the second
time of evaluation by nurses during hospitalization. The second
evaluation by nurses was performed from 1 to 2 weeks after
admission. Thus, most of the patients were judged to have at least
one of the four abnormalities by nurses at the second assessment
(data not shown). Therefore, we assume that it takes time for
nurses to assess the cognitive function of inpatients.
Fig. 1 shows how many of the patients with mild to severe
impairment or slight to no impairment can be judged to have at
least one abnormality by nurses. The patients with mild to severe
impairment determined byMMSE were more likely to be judged to
have at least one of the four abnormalities than those with slight or
no impairment (p ¼ 0.002). However, nurses could not detect
impaired cognition using the four items in one-third of the patients
with mild to severe impairment determined by MMSE, while they
judged to have some kind of cognitive impairment in one-third of
the patients with slight to no impairment.
Fig. 2 shows the number of items judged to have abnormality in
four items on cognitive function by nurses in each group of patients
classiﬁed according to their MMSE scores. There was no relation-
ship between the number of items judged to have abnormality and
the level of cognitive function according to MMSE scores.
4. Discussion
In the present study, we demonstrated that the percentage of
patients judged by nurses to have cognitive impairment werehigher in elderly patients with lower MMSE scores than those with
higher MMSE scores. Despite using the four items to detect
cognitive impairment, our study demonstrated that the assessment
used by nurses was not completely successful to evaluate the
cognitive function of elderly patients.
According to our data, nurses could not detect impaired cogni-
tion with the four items in one-third of the patients with mild
impairment determined by MMSE. This percentage was unex-
pectedly high. We assume that it is difﬁcult for nurses to accurately
assess patient’s cognitive function at admission; however, nurses
could detect impaired cognition in patients with mild impairment
at the second assessment, which was done 1 to 2 weeks after
admission. Thus, it is conceivable that nurses may not have
obtained sufﬁcient information for the assessment at admission.
However, most falls in hospital occur within a week.15 In addition,
demented patients have a markedly increased fall and fracture risk,
almost two times more in comparison with nondemented eld-
erly.16e18 Furthermore, diminished motor control is related to
cognitive status in older adults. Thus, changes in cognitive function
may contribute to an increased fall risk. Accordingly, it is necessary
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severe impairment at an early stage of admission.19 According to
these results, it is conceivable to think that we should develop
a better fall assessment tool to detect mild cognitive impairment
and educate nurses to assess patients with cognitive impairment
more accurately. However, generally speaking, screening of cogni-
tive function by nurses should be aimed for higher sensitivity than
higher speciﬁcity.
Although all patients with moderate to severe impairment were
judged to have at least one of the four abnormalities, they were not
completely judged to have each abnormality. It is suggested that
a comprehensive evaluation using all of the four items of cognitive
impairment is better to evaluate than using each item at admission.
The percentage of patients judged by nurses to have memory loss
was the highest among the four items. In contrast, the percentage
of patients judged by nurses to have disorientation was the lowest.
Nurses obtain information of patients during nursing care including
active daily life assistance. It is extremely difﬁcult to conﬁrm
whether a patient recognizes date, a day of the week, and a place
during active daily life assistance. However, it is easy to assess
whether or not a patient forgets recent episodes, to repeat the same
questions and talks, and forgets where he or she puts something.
Themost likely explanation is that the judgment of disorientation is
more difﬁcult to assess than memory loss. Therefore, the judgment
of disorientation might be unnecessary in this tool.
Many studies have shown the development of effective several
assessment tools to identify fall risk in the elderly at high risk in
institutionalized settings.11,12 Many hospitals have implemented
routine screening to assess fall risk for a patient, followed up with
a more focused assessment of those deemed to be at high risk.11,12
In addition, previous study showed that nurses’ clinical judgments
could predict falls of a patient as well as fall risk assessment
tool.20e22 However, these studies did not indicate how nursesmade
successful predictions. They only implicated that the intuition by
nurses can predict falls. Because of this, we thought it necessary to
show the validity of nurses’ clinical judgment by performing MMSE
in frail geriatric patients.
Several potential limitations should be considered when inter-
preting these results. First, the two measurements used in this
study, four items of cognitive impairment in the fall risk assessment
tool and MMSE, were not evaluated at the same time so informa-
tion bias could occur. However, we excluded the data in which CGA
was performed after more than one month of clinical judgment.
Clinical judgment by nurses was also performed at admission, and
all of the patients were judged by nurses before MMSE. The nurses
were not informed of the patients’ MMSE scores. Thus, the evalu-
ation of MMSE did not affect nurses’ clinical judgment. Second, we
did not investigate the experience of nurses which might have
affected the results. Third, the education level in the patients was
also a confounding factor in this study. Information about the
education levels of the patients was not obtained, because the
literacy rate is extremely high in Japan and the education levels of
Japanese patients is quite similar. Therefore, we assumed that the
effect of educational levels would be minimal. Finally, the patients
were limited those who admitted only to the Department of Geri-
atric Medicine in one university hospital and selected for CGA. It
could be difﬁcult to generalize these results.
In conclusion our data indicated that a comprehensive evalua-
tion using all of the four items on cognitive impairment more
effective in detecting cognitive impairment in elderly than using
individual items. However, one-third of cognitively impaired
elderly patients based on the result of MMSE were not accurately
assessed by nurses despite using the four items on cognition, whilethe presence of disorientation assessed by nurses was not able to
predict cognitive impairment based on the results of MMSE.
Therefore, disorientation in this tool should be deleted in the
future. Furthermore, it is important to repeat nurses’ assessment on
cognition after 1 or 2 weeks of admission because cognition levels
might change after the acute phase. It is important to educate
nurses to assess patients with cognitive impairment more
accurately.Acknowledgments
We thank Drs. Tsuboyama and Nagao in Kyoto University, who
allowed us to analyze the fall risk assessment tool. We also thank
Priscila Yukari Sewo Sampaio for the critical reading of our
manuscript.References
1. Schwendimann R, Buhler H, De Geest S, Milisen K. Characteristics of hospital
inpatient falls across clinical departments. Gerontology 2008;54:342e8.
2. Shorr RI, Mion LC, Chandler AM, Rosenblatt LC, Lynch D, Kessler LA. Improving
the capture of fall events in hospitals: combining a service for evaluating
inpatient falls with an incident report system. J Am Geriatr Soc 2008;56:
701e4.
3. Halfon P, Eggli Y, Van Melle G, Vagnair A. Risk of falls for hospitalized patients:
a predictive model based on routinely available data. J Clin Epidemiol
2001;54:1258e66.
4. Krauss MJ, Nguyen SL, Dunagan WC, Birge S, Costantinou E, Johnson S, et al.
Circumstances of patient falls and injuries in 9 hospitals in a midwestern
healthcare system. Infect Control Hosp Epidemiol 2007;28:544e50.
5. Vassallo M, Vignaraja R, Sharma JC, Briggs R, Allen S. The relationship of falls to
injury among hospital in-patients. Int J Clin Pract 2005;59:17e20.
6. Tinetti ME, Kumar C. The patient who falls: “It’s always a trade-off”. JAMA
2010;303:258e66.
7. Vassallo M, Mallela SK, Williams A, Kwan J, Allen S, Sharma JC. Fall risk factors
in elderly patients with cognitive impairment on rehabilitation wards. Geriatr
Gerontol Int 2009;9:41e6.
8. Davis JW, Ross PD, Nevitt MC, Wasnich RD. Risk factors for falls and for serious
injuries on falling among older Japanese women in Hawaii. J Am Geriatr Soc
1999;47:792e8.
9. van Dijk PT, Meulenberg OG, van de Sande HJ, Habbema JD. Falls in dementia
patients. Gerontologist 1993;33:200e4.
10. Myers AH, Baker SP, Van Natta ML, Abbey H, Robinson EG. Risk factors asso-
ciated with falls and injuries among elderly institutionalized persons. Am J
Epidemiol 1991;133:1179e90.
11. Oliver D, Daly F, Martin FC, McMurdo ME. Risk factors and risk assessment
tools for falls in hospital in-patients: a systematic review. Age Ageing
2004;33:122e30.
12. Perell KL, Nelson A, Goldman RL, Luther SL, Prieto-Lewis N, Rubenstein LZ. Fall
risk assessment measures: an analytic review. J Gerontol A Biol Sci Med Sci
2001;56:M761e6.
13. Folstein M, Folstein S, McHugh P. “Mini-mental state”. A practical method for
grading the cognitive state of patients for the clinician. J Psych Res 1975;12:
189e98.
14. Tombaugh TN, McIntyre NJ. The mini-mental state examination: a compre-
hensive review. J Am Geriatr Soc 1992;40:922e35.
15. Vassallo M, Sharma JC, Briggs RS, Allen SC. Characteristics of early fallers on
elderly patient rehabilitation wards. Age Ageing 2003;32:338e42.
16. Schwendimann R, De Geest S, Milisen K. Evaluation of the Morse Fall Scale in
hospitalised patients. Age Ageing 2006;35:311e3.
17. Weller I, Schatzker J. Hip fractures and Alzheimer’s disease in elderly institu-
tionalized Canadians. Ann Epidemiol 2004;14:319e24.
18. Buchner DM, Larson EB. Falls and fractures in patients with Alzheimer-type
dementia. JAMA 1987;257:1492e5.
19. Kluger A, Gianutsos JG, Golomb J, Ferris SH, George AE, Franssen E, et al.
Patterns of motor impairement in normal aging, mild cognitive decline, and
early Alzheimer’s disease. J Gerontol B Psychol Sci Soc Sci 1997;52:P28e39.
20. Webster J, Courtney M, Marsh N, Gale C, Abbott B, Mackenzie-Ross A, et al. The
STRATIFY tool and clinical judgment were poor predictors of falling in an acute
hospital setting. J Clin Epidemiol 2010;63:109e13.
21. Myers H, Nikoletti S. Fall risk assessment: a prospective investigation of nurses’
clinical judgement and risk assessment tools in predicting patient falls. Int J
Nurs Pract 2003;9:158e65.
22. Eagle DJ, Salama S, Whitman D, Evans LA, Ho E, Olde J. Comparison of three
instruments in predicting accidental falls in selected inpatients in a general
teaching hospital. J Gerontol Nurs 1999;25:40e5.
